We performed dwell time analysis for the trajectories in Figures 5b and d in which two NPs co-confined within one liposome undergo stochastic transitions between a bound and unbound state. To that end, we fitted the R trajectories to a two-state step function using a hidden Markov approach. The analysis was performed with home-written Matlab codes using the Hidden Markov models as implemented in Matlab. Transition rates were determined from exponential fits to the dwell time distribution of the two states. The bimolecular association rate k on was determined as
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is the characteristic decay time of the exponential fit of the unbound state and c NP is the effective NP concentration of a dimer in a 200 nm diameter liposome.
The disassociation rate was determined as
where τ(bound) is the characteristic decay time of the exponential fit of the bound state. 
